Sequential adhesion of platelets and leukocytes from flowing whole blood onto a collagen-coated surface: requirement for a GpVI-binding site in collagen.
The adhesion of leukocytes to immobilised platelets may contribute to inflammatory and thrombotic responses in damaged tissue. To investigate the conditions under which platelets and leukocytes might be deposited together in vessels, we perfused fluorescently-labelled whole blood through glass capillaries coated with various collagen preparations. Video-microscopic observations of the surface showed that platelets formed numerous, individual, rolling and stationary attachments to surfaces coated with acid-soluble, monomeric collagen. However, leukocyte interactions with the deposited platelets were rare. If the blood was washed out, the adherent platelets became more activated, and many rolling adherent leukocytes were observed if a second bolus of blood was perfused over them. This suggested that platelet activation had initially been inadequate to support leukocyte capture. Next, fibrillar collagen was adsorbed to the capillaries to present an ordered array of peptide motifs to platelet receptor glycoprotein (Gp)VI and transduce an activating signal. In this case, platelets were deposited in discrete, stable aggregates and the bound platelets captured many flowing leukocytes. Alternatively, acid-soluble collagen was seeded with collagen-related peptide (CRP) known to contain a GpVI-binding motif. Again, platelet adhesion became stable, and numerous flowing leukocytes were captured. Addition of antibody against GpVI or against P-selectin greatly reduced leukocyte adhesion to the platelets. Thus, in whole blood, platelets binding to exposed collagen need to be activated through GpVI in order to expose sufficient P-selectin to allow efficient capture of flowing leukocytes to take place.